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(54) UNDERPANTS‑TYPE ABSORBENT ARTICLE

(57) Provided is an underpants-type absorbent arti-
cle that is easy to tear along a bonding portion after
usage, while decreasing the risk of a bonding region of
a lateral end section of a waist part becoming excessively
hard. In this underpants-type absorbent article (1) in
which a pair of waist parts are bonded by a pair of bonding
regions (SS) at both lateral end sections in the left-right
direction, the bonding regions (SS) have a plurality of
bonding portions (70) along the up-down direction, and at
least one among one side sheet (21) and another side
sheet (22) of the waist parts (20) has a plurality of ther-
mally fused portions (EB) in which thermally fused fibers
are bonded together. In an elongated state, a thermally
fused portion row (R) along the up-down direction is
formed by thermally fused portion groups that are adja-
cent to each other in the up-down direction and in which
the center distance in the left-right direction is smallest.
The thermally fused portions (EB) do not bond the one
side sheet (21) and the other side sheet (22), but rather
the interval between the bonding portions (70) in the up-
down direction is wider than the length of the bonding
portions in the up-down direction, and the interval be-
tween the bonding portions in the up-down direction is
narrower than the interval between first thermally fused
portions (EB1) and second thermally fused portions
(EB2) of the thermally fused portion row (R).EP
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Description

FIELD

[0001] The present invention relates to an underpants-
shaped absorbent article.

BACKGROUND

[0002] Conventionally, an underpants-shaped absor-
bent article has been widely known in which a front waist
portion and a back waist portion are connected by side
joining portions provided in two end portions in the lateral
direction to form a waist opening and a pair of leg open-
ings. For example, Patent Document 1 discloses an
underpants-shaped disposable diaper having a front
waist area (front panel), a back waist area (back panel)
and a crotch area, and formed by joining the side edge
portions of the front panel and the side edge portions of
the back panel, for example, with semicircular joining
spots.

[CITATION LIST]

[PATENT LITERATURE]

[0003] [Patent Document 1] Japanese Patent Applica-
tion Publication No. 2015‑96192

SUMMARY

[TECHNICAL PROBLEM]

[0004] After using the underpants-shaped absorbent
article, when removing it from the wearer’s body (taking
off the underpants-shaped absorbent article that is being
worn), it is common to tear the waist area at the side
joining portion to open the waist opening. When attempt-
ing to open the waist opening using the side joining
portions of a disposable diaper such as ones described
in Patent Document 1, the portion of the one-side waist
area (e.g., front waist portion) that is joined by the side
joining portion remains joined to the other-side waist area
(e.g., back waist portion), and after tearing, one-side
waist area may be left with the portion of the side joining
portion cut out (see FIG. 7B). In other words, in the action
of tearing the side joining portion to open the waist open-
ing, the one-side waist area is torn along the contour of
the side joining portion, which may require a force for
strongly pulling the one-side waist area or may result in
the one-side waist area tearing in an unintended part. On
the other hand, if the side joining portion is provided on
both side edges in the waist area continuously over the
entire area in the vertical direction, it is possible to reduce
the risk of the one-side waist area tearing in an unin-
tended part. But, the both side edge portions of the waist
area will become stiff, causing a risk that the wearer feel
discomfort.

[0005] The present invention was achieved in light of
conventional problems such as that described above, an
aspect of the present invention is to provide an under-
pants-shaped absorbent article that is easy to tear along
the joining portion after use, while reducing the risk of a
joining region at a side end portion of the waist portion
becoming excessively stiff.

[SOLUTION TO PROBLEM]

[0006] A main aspect of the present invention of
achieving the above-described aspect is an under-
pants-shaped absorbent article having a vertical direc-
tion, a lateral direction, and a front-back direction that
intersect each other, the underpants-shaped absorbent
article including: a pair of waist portions; and a liquid-
absorbent absorbent body, the pair of waist portions
being joined to each other by a pair of joining regions
at both side end portions in the lateral direction, the
joining regions each having a plurality of joining portions
extending along the vertical direction, the waist portions
including a one-side sheet and an other-side sheet, at
least either one of the one-side sheet and the other-side
sheet having a plurality of heat-fusing portions in which
heat-fusible fibers are joined to each other, a heat-fusing-
portion row extending along the vertical direction being
formed by a group of the heat-fusing portions that are
adjacent in the vertical direction in the stretched state and
in which a distance of centers in the lateral direction is
smallest in the stretched state, the heat-fusing portion not
joining the one-side sheet and the other-side sheet, the
heat-fusing-portion row having a first heat-fusing portion
and a second heat-fusing portion that are located inside
the joining portions in the lateral direction, a vertical gap
between the joining portions being wider than a vertical
length of the joining portion, the vertical gap between the
joining portions being narrower than a gap between the
first heat-fusing portion and the second heat-fusing por-
tion.
[0007] Features of the present invention other than the
above will become clear by reading the description of the
present specification with reference to the accompanying
drawings.

[ADVANTAGEOUS EFFECT OF THE INVENTION]

[0008] According to the present invention, it is easier to
tear along the lateral inner ends of the joining portions
after use while reducing the risk of the joining region
becoming excessively stiff, compared with the case
where the gap in the vertical direction between the joining
portions is wider than the length of the joining portion in
the vertical direction and where the gap in the vertical
direction between the joining portions is not narrower
than the gap between the first heat-fusing portion and
the second heat-fusing portion.

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 505 983 A1 4

BRIEF DESCRIPTION OF DRAWINGS

[0009]

FIG. 1 is a schematic perspective view of a diaper 1.
FIG. 2 is a schematic plan view of the diaper 1 in an
unfolded and stretched state when viewed from the
skin side of a wearer.
FIG. 3 is a cross-sectional view taken along line A-A
in FIG. 2.
FIG. 4 is a diagram illustrating weld-portion rows R
provided in a front waist portion 20.
FIGS. 5A and 5B are illustrative diagrams of attach-
ment of waist elastic members 23.
FIG. 6 is a schematic enlarged view of a portion Y in
FIG. 4.
FIG. 7A is a diagram illustrating the configuration of a
conventional underpants-shaped absorbent article
2.
FIG. 7B is a diagram illustrating a state of tearing the
conventional underpants-shaped absorbent article
2.
FIG. 8 is a diagram for explaining the schematic
enlarged view of FIG. 6.
FIG. 9 is a diagram illustrating how the diaper 1 is
torn.
FIG. 10A is a diagram illustrating weld-portion rows
Ra and Rb of a modified example.
FIG. 10B is a diagram illustrating an interrupted-
weld-portion pair 51a.
FIG. 11A is a diagram illustrating the interrupted-
weld-portion pair 51a in the stretched state.
FIGS. 11B and 11C are diagrams illustrating the
interrupted-weld-portion pair 51a in a contracted
state.
FIG. 12 is a diagram showing a modified example of
a heat-fusing portions EB.
FIG. 13 is a schematic plan view, with a partial
perspective view, showing the process of manufac-
turing the diapers 1 in a manufacturing line 100.
FIG. 14 is a diagram illustrating a processing per-
formed at a fourth processing position PK4.

DESCRIPTION OF EMBODIMENTS

[0010] At least the following matters will be clear with
the description of this specification and the attached
drawings.
[0011] Aspect 1 is an underpants-shaped absorbent
article having a vertical direction, a lateral direction, and a
front-back direction that intersect each other, the under-
pants-shaped absorbent article including: a pair of waist
portions; and a liquid-absorbent absorbent body, the pair
of waist portions being joined to each other by a pair of
joining regions at both side end portions in the lateral
direction, the joining regions each having a plurality of
joining portions extending along the vertical direction, the
waist portions including a one-side sheet and an other-

side sheet, at least either one of the one-side sheet and
the other-side sheet having a plurality of heat-fusing
portions in which heat-fusible fibers are joined to each
other, a heat-fusing-portion row extending along the ver-
tical direction being formed by a group of the heat-fusing
portions that are adjacent in the vertical direction in the
stretched state and in which a distance of centers in the
lateral direction is smallest in the stretched state, the
heat-fusing portion not joining the one-side sheet and
the other-side sheet, the heat-fusing-portion row having a
first heat-fusing portion and a second heat-fusing portion
that are located inside the joining portions in the lateral
direction, a vertical gap between the joining portions
being wider than a vertical length of the joining portion,
the vertical gap between the joining portions being nar-
rower than a gap between the first heat-fusing portion and
the second heat-fusing portion.
[0012] According to aspect 1, it is easier to tear along
the lateral inner ends of the joining portions after use
while reducing the risk of the joining region becoming
excessively stiff, compared with the case where the gap
in the vertical direction between the joining portions is
wider than the length of the joining portion in the vertical
direction and where the gap in the vertical direction
between the joining portions is not narrower than the
gap between the first heat-fusing portion and the second
heat-fusing portion.
[0013] Aspect 2 is the underpants-shaped absorbent
article according to the aspect 1, wherein a vertical length
of the joining portion is shorter than a vertical length of the
first heat-fusing portion.
[0014] According to aspect 2, it is possible to further
reduce the risk of the joining region becoming exces-
sively stiff compared with the case where the vertical
length of the joining portion is longer than the vertical
length of the first heat-fusing portion.
[0015] Aspect 3 is the underpants-shaped absorbent
article according to the aspect 1 or 2, wherein a lateral
length of the joining portion is longer than a vertical length
of the joining portion.
[0016] According to aspect 3, it becomes easier to tear
the absorbent article along the lateral inner ends of the
joining portions after use while making it easier to in-
crease the joining strength in the joining portions com-
pared with the case where the vertical length of the joining
portion is shorter than the lateral length of the joining
portion.
[0017] Aspect 4 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 3, wherein
a plurality of elastic members that can stretch and con-
tract in the lateral direction are arranged at intervals in the
vertical direction, between the one-side sheet and the
other-side sheet, and a vertical length of the joining
portion is shorter than a thickness of the elastic member
in the natural state.
[0018] According to aspect 4, it is possible to reduce
the possibility that the joining portion cuts the elastic
member.
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[0019] Aspect 5 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 4, wherein
a plurality of elastic members that can stretch and con-
tract in the lateral direction are arranged at intervals in the
vertical direction, between the one-side sheet and the
other-side sheet, and a vertical length of the joining
portion is shorter than a thickness of the elastic member
in the stretched state.
[0020] According to aspect 5, it is possible to further
reduce the possibility that the joining portion cuts the
elastic member.
[0021] Aspect 6 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 5, wherein
in at least one of the waist portions, a plurality of elastic
members that can stretch and contract in the lateral
direction are arranged at intervals in the vertical direction,
between the one-side sheet and the other-side sheet
joined by a plurality of weld portions, the plurality of weld
portions include a plurality of weld-portion pairs that are
located on both sides of the elastic member in the vertical
direction, when each of the elastic members contracts in
the lateral direction, a position of the elastic member in
the vertical direction relative to the one-side sheet and the
other-side sheet is restricted by being sandwiched be-
tween the weld-portion pair, and a lateral length of the
joining portion is longer than a lateral length of the weld
portion.
[0022] According to aspect 6, it is easier to increase the
strength of the joining region compared with the case
where the lateral length of the joining portion is made
shorter than the lateral length of the weld portion.
[0023] Aspect 7 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 6, wherein
in at least one of the waist portions, a plurality of elastic
members that can stretch and contract in the lateral
direction are arranged at intervals in the vertical direction,
between the one-side sheet and the other-side sheet
joined by a plurality of weld portions, the plurality of weld
portions include a plurality of weld-portion pairs that are
located on both sides of the elastic member in the vertical
direction, when each of the elastic members contracts in
the lateral direction, a position of the elastic member in
the vertical direction relative to the one-side sheet and the
other-side sheet is restricted by being sandwiched be-
tween the weld-portion pair, the plurality of weld-portion
pair includes a first weld-portion pair and a second weld-
portion pair located adjacent to the first weld-portion pair
on a one side in the lateral direction, the first weld-portion
pair and the second weld-portion pair sandwich a first
elastic member between them, the first weld-portion pair
has a first weld portion and a second weld portion, the first
weld portion and the second weld portion being located
on the same side in the vertical direction with respect to
the first elastic member and spaced with a first gap in the
lateral direction, and in the stretched state, a first length is
longer than a lateral length of the first gap, the first length
being a lateral length from a lateral one-side end of the
first weld-portion pair to a lateral other-side end of the

second weld-portion pair.
[0024] According to aspect 7, it is possible to reduce
the risk of the elastic member coming off from between
the weld-portion pair, making it possible to suppress the
decrease in stretchability due to the elastic member.
[0025] Aspect 8 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 7, wherein
a gap between the first heat-fusing portion and the sec-
ond heat-fusing portion is greater than twice a sum of a
vertical length of the joining portion and the vertical gap
between the joining portions.
[0026] According to aspect 8, it becomes easier to tear
the absorbent article along the lateral inner end of the
joining portion after use compared with the case where
the gap between the first heat-fusing portion and the
second heat-fusing portion is narrower than twice the
sum of the vertical length of the joining portion and the
vertical gap between the joining portions.
[0027] Aspect 9 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 8, wherein
the vertical gap between the joining portions is narrower
than a lateral length of the joining portion.
[0028] According to aspect 9, it becomes easier to tear
the absorbent article along the lateral inner ends of the
joining portions after use while making it easier to in-
crease the joining strength in the joining portion com-
pared with the case where the vertical gap between the
joining portions is wider than the lateral length of the
joining portion.
[0029] Aspect 10 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 9, wherein
a lateral length of the joining portion is longer than a
lateral length of the first heat-fusing portion.
[0030] According to aspect 10, it is possible to increase
the joining strength of the joining region compared with
the case where the lateral length of the joining portion is
shorter than the lateral length of the first heat-fusing
portion.
[0031] Aspect 11 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 10,
wherein an area of the joining portion is equal to or less
than an area of the first heat-fusing portion.
[0032] According to aspect 11, it is possible to reduce
the risk of the joining region becoming excessively stiff
compared with the case where the area of the joining
portion is larger than the area of the first heat-fusing
portion.
[0033] Aspect 12 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 10,
wherein an area of the joining portion is larger than an
area of the first heat-fusing portion.
[0034] According to aspect 12, this makes it more likely
to tear the absorbent article along the lateral inner end of
the joining portion after use while making the joining of the
joining region stronger, compared with the case where
the area of the joining portion is equal to or less than the
area of the first heat-fusing portion.
[0035] Aspect 13 is the underpants-shaped absorbent
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article according to any one of the aspects 1 to 12,
wherein in at least one of the waist portions, a plurality
of elastic members that can stretch and contract in the
lateral direction are arranged at intervals in the vertical
direction, between the one-side sheet and the other-side
sheet joined by a plurality of weld portions, the plurality of
weld portions include a plurality of weld-portion pairs that
are located on both sides of the elastic member in the
vertical direction, when each of the elastic members
contracts in the lateral direction, a position of the elastic
member in the vertical direction relative to the one-side
sheet and the other-side sheet is restricted by being
sandwiched between the weld-portion pair, and an area
of the joining portion is equal to or less than an area of the
weld portion.
[0036] According to aspect 13, it is possible to reduce
the risk of the joining region being excessively stiff com-
pared with the casewhere the area of the joining portion is
greater than the area of the weld portion.
[0037] Aspect 14 is the underpants-shaped absorbent
article according to any one of the aspects 1 to 12,
wherein in at least one of the waist portions, a plurality
of elastic members that can stretch and contract in the
lateral direction are arranged at intervals in the vertical
direction, between the one-side sheet and the other-side
sheet joined by a plurality of weld portions, the plurality of
weld portions include a plurality of weld-portion pairs that
are located on both sides of the elastic member in the
vertical direction, when each of the elastic members
contracts in the lateral direction, a position of the elastic
member in the vertical direction relative to the one-side
sheet and the other-side sheet is restricted by being
sandwiched between the weld-portion pair, and an area
of the joining portion is larger than an area of the weld
portion.
[0038] According to aspect 14, this makes it more likely
to tear the absorbent article along the lateral inner end of
the joining portion after use while making the joining of the
joining region stronger, compared with the case where
the area of the joining portion is equal to or less than the
area of the weld portion.

Present embodiment

Basic components of underpants-shaped disposable
diapers

[0039] The following describes an underpants-shaped
absorbent article according to the present embodiment
by way of example of an underpants-shaped disposable
diaper 1 (hereinafter also referred to as the "diaper 1").
However, the underpants-shaped absorbent article ac-
cording to the present invention also includes a shorts-
type sanitary napkin. Furthermore, the wearer of the
underpants-shaped absorbent article is not limited to
adults, but may be infants or living beings such as ani-
mals and the like.
[0040] FIG. 1 is a schematic perspective view of the

diaper 1. FIG. 2 is a schematic plan view of the diaper 1 in
an unfolded and stretched state when viewed from the
skin side of a wearer. FIG. 3 is a cross-sectional view
taken along line A-A in FIG. 2. In FIG. 2, line C-C is the
center line of the diaper 1 in the lateral direction (also
referred to as a "lateral center C-C"), and line CL is the
center line of the diaper 1 in the longitudinal direction
(also referred to as a "longitudinal central CL").
[0041] The "unfolded state" of the diaper 1 refers to the
state in which the diaper 1 in the underpants-shaped
state of FIG. 1 is separated into a front waist portion 20
(described below) and a back waist portion 30 (described
below) by detaching side joining portions SS (described
below) on two sides in the lateral direction, and opening
the diaper 1 in the vertical direction, thereby unfolding
diaper 1 on a flat surface. In addition, the "stretched state"
of the diaper 1 refers to the state in which the product
(diaper 1) is stretched without wrinkles, specifically, the
state of being stretched to the extent that the dimensions
of constituent members of the diaper 1 (e.g., an absor-
bent main body 10, the front waist portion 20, etc.) match
or are close to the dimensions of the members on their
own. On the other hand, a "natural state" refers to the
state when the diaper 1 or the front waist portion 20 is left
on its own for a specific period of time. For example, the
front waist portion 20 and the back waist portion 30 of the
diaper 1 are pulled outward in the lateral direction to put
the waist portions 20 and 30 in the "stretched state", the
stretched state is maintained for 15 seconds, and then
the diaper 1 is released and placed on a flat surface such
as a desk. The state after five minutes of being laid flat on
the flat surface is defined as the natural state.
[0042] The diaper 1 in the underpants-shaped state
(FIG. 1) has a vertical direction, a lateral direction, and a
front-back direction that intersect each other, and has a
waist opening BH and a pair of leg openings LH. In the
vertical direction, the side corresponding to the waist
opening BH is the upper side, and the side corresponding
to the wearer’s crotch is the lower side. In the front-back
direction, the sidecorresponding to the wearer’s stomach
is the front side, and the side corresponding to the wear-
er’s back is the back side. Also, as shown in FIG. 3, the
diaper 1 has a thickness direction in which members are
stacked, and in the thickness direction, the side that
comes into contact with the wearer is the skin side,
and the opposite side is the non-skin side.
[0043] The diaper 1 includes an absorbent main body
10 and a pair of waist portions 20 and 30. The pair of waist
portions 20 and 30 are joined to the non-skin-side surface
of the absorbent main body 10 with an adhesive or the
like. Out of the pair of waist portions 20, the one located
on the front side will also be referred to as the front waist
portion 20, and the one located on the back side will also
be referred to as the back waist portion 30. The front waist
portion 20 and the back waist portion 30 are joined by a
pair of joining regions SS at both side end portions in the
lateral direction.
[0044] As shown in FIG. 3, the absorbent main body 10
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includes an absorbent core 11, a liquid-permeable top
sheet 12 arranged on the skin side with respect to the
absorbent core 11, a liquid-impermeable back sheet 13
arranged on the non-skin side with respect to the absor-
bent core 11, and an exterior sheet 14. The absorbent
core 11 need to be any member that absorbs and retains
excreted fluid, and examples thereof include those
formed by molding a liquid-absorbent material such as
pulp fibers or a superabsorbent polymer into a predeter-
mined shape. The absorbent core 11 may also be cov-
ered with a liquid-permeable sheet made of tissue paper,
nonwoven fabric, or the like. In addition, the absorbent
main body 10 has leg elastic members, leak-proof wall
portions including leak-proof-wall elastic members, and
the like as appropriate, but these are omitted in FIG. 2 and
the like.
[0045] In the present embodiment, the waist portions
20 and 30 are portions that overlap the joining regions SS
with respect to the vertical direction, and the front waist
portion 20 and the back waist portion 30 are portions that
are rectangular in a plan view. An extension portion 30E
having a substantially trapezoidal shape is provided on
the crotch side of the back waist portion 30. The exten-
sion portion 30E can cover the buttocks of the wearer. In
the following description, the back waist portion 30 and
the extension portion 30E will be collectively referred to
as the back exterior portions 30 and 30E. However, there
is no limitation to this, and for example, the extension
portion 30E need not be provided on the back side, or a
portion extending from the front waist portion 20 toward
the crotch may be provided.
[0046] The front waist portion 20 includes a skin-side
sheet (one-side sheet) 21 and a non-skin-side sheet
(other-side sheet 22). In the present embodiment, spun-
bond nonwoven fabric is used for both of the skin-side
sheet 21 and the non-skin-side sheet 22. However, the
present invention is not limited to this, and other types of
nonwoven fabric, such as SMS (spunbond/meltblown/-
spunbond) nonwoven fabric, meltblown nonwoven fab-
ric, or the like may also be used. In this example, as the
constituent fibers (heat-fusible fiber) F (see FIG. 6) of the
nonwoven fabric, there are used single fibers made of
polypropylene (PP), a typical example of a thermoplastic
resin. But the present invention is not limited to this. For
example, single fibers made of other thermoplastic resins
such as polyethylene (PE) may be used, or further com-
posite fibers having a sheath-core structure made of PE
and PP or the like may be used. In addition, the following
configuration is acceptable: either one of the sheets, the
skin-side sheet 21 and the non-skin-side sheet 22 (e.g.,
the skin-side sheet 21) is made of spsunbond nonwoven
fabric, and the other sheet (e.g., the non-skin-side sheet
22) is made of a flexible sheet member other than spun-
bond nonwoven fabric. In each of the skin-side sheet 21
and the non-skin-side sheet 22, a plurality of dot-shaped
(circular) heat-fusing portions EB for fusing together
heat-fusible fibers F made of thermoplastic resin and
the like are provided in a dispersed manner (see FIG.

6 and the like). By providing the heat-fusing portions EB in
the skin-side sheet 21 (non-skin-side sheet 22), the heat-
fusible fibers F can be maintained in a sheet form.
Furthermore, the heat-fusing portions EB do not join
the skin-side sheet 21 and the non-skin-side sheet 22.
[0047] The back waist portion 30, like the front waist
portion 20, includes a skin-side sheet (one-side sheet) 31
and a non-skin-side sheet (other-side sheet) 32. In the
present embodiment, spunbond nonwoven fabric is used
for both of the skin-side sheet 31 and the non-skin-side
sheet 32. However, the present invention is not limited to
this, and other types of nonwoven fabric, such as SMS
(spunbond/meltblown/spunbond) nonwoven fabric, or
the like may also be used. In this example, as the con-
stituent fibers of the nonwoven fabric, there are used
single fibers made of polypropylene (PP), a typical ex-
ample of a thermoplastic resin. But the present invention
is not limited to this. For example, single fibers made of
other thermoplastic resins such as polyethylene (PE)
may be used, or further composite fibers having a
sheath-core structure made of PE and PP or the like
may be used. In addition, the following configuration is
acceptable: either one of the sheets, the skin-side sheet
31 and the non-skin-side sheet 32 (e.g., the skin-side
sheet 31) is made of spsunbond nonwoven fabric, and
the other sheet (e.g., the non-skin-side sheet 32) is made
of a flexible sheet member other than spunbond nonwo-
ven fabric. In each of the skin-side sheet 31 and the non-
skin-side sheet 32, a plurality of dot-shaped (circular)
heat-fusing portions EB for fusing together heat-fusible
fibers F made of thermoplastic resin and the like are
provided in a dispersed manner. By providing the heat-
fusing portions EB in the skin-side sheet 31 (non-skin-
side sheet 32), the heat-fusible fibers F can be held in a
sheet form. In addition, the heat-fusing portions EB do not
join the skin-side sheet 31 and the non-skin-side sheet
32.
[0048] Although the basic configuration of the diaper 1
has been described above, the above-described config-
uration of the diaper 1 is merely an example, and the
present invention is not limited to this. For example, in the
diaper 1 of the present embodiment, the front waist
portion 20 and the back exterior portions 30 and 30E
are formed from separate members, and the non-skin-
side surface of the absorbent main body 10 is exposed in
the crotch portion. However, there is no limitation to this,
and, for example, the diaper may include an exterior
member constituted by three members including the front
waist portion 20, the back exterior portions 30 and 30E,
and a crotch portion connecting them to each other, or the
diaper may include an exterior member constituted by a
single continuous member extending from the front waist
portion 20 to the back waist portion 30.

Waist portion

[0049] The specific configurations of the front waist
portion 20 and the back waist portion 30 will be described.
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As described above, the front waist portion 20 and the
back waist portion 30 of the present embodiment have
substantially the same configuration. Therefore, when
the contents described below is the same for both the
front waist portion 20 and the back waist portion 30, only
the front waist portion 20 will be described as a repre-
sentative for both. Regarding the back waist portion 30,
the reference signs of its components and the like corre-
sponding to those of the front waist portion 20 will be
indicated in parentheses as necessary, and specific ex-
planations will be omitted.
[0050] FIG. 4 is an illustrative diagram of weld portion
rows Ra,Rb, and Rc provided in the front waist portion 20.
FIGS. 5A and 5B are illustrative diagrams of attachment
of the waist elastic members 23. In FIG. 4, the front waist
portion 20 is shown in a state of being stretched in the
lateral direction.

Restriction of position of waist elastic members

[0051] The front waist portion 20 (30) of the present
embodiment includes a plurality of weld portion rows R in
each of which weld portions 50, 50, ... are arranged side
by side in the vertical direction. The weld portion rows R
are arranged at intervals in the lateral direction. In FIG. 4,
the weld-portion rows R are each depicted as a strip of
area extending in the vertical direction, however, the
actual weld-portion rows R are each formed by multiple
weld portions 50 being arranged at intervals in the vertical
direction.
[0052] As shown in FIG. 4, in the front waist portion 20
(30), a plurality of waist elastic members (elastic mem-
bers) 23 (33) that can stretch and contract in the lateral
direction are arranged at intervals in the vertical direction,
between the skin-side sheet 21 (31) and the non-skin-
side sheet 22 (32) joined by the plurality of weld portions
50 (between a pair of sheets). The skin-side sheet 21 (31)
and the non-skin-side sheet 22 (32) are intermittently
joined together by the weld portions 50 that are arranged
discretely in the vertical direction and the lateral direction.
Therefore, the front waist portion 20 (30) has stretch-
ability in the lateral direction. In other words, the weld
portions 50, 50... not only have the function of joining a
pair of opposing surfaces of the skin-side sheet 21 (31)
and the non-skin-side sheet 22 (32) to each other, but
also have the function of attaching the waist elastic
members 23 (33) to the skin-side sheet 21 (31) and
the non-skin-side sheet 22 (32). The method for forming
the weld portions 50 can be, for example, a well-known
welding method such as ultrasonic welding or heat weld-
ing.
[0053] The pair of sheets joined by the weld portions 50
may be two separate sheets, such as the skin-side sheet
21 (31) and the non-skin-side sheet 22 (32) in the present
embodiment, or may be two layers of a single sheet
folded over onto itself. Furthermore, the weld portions
50 are not limited to joining only the pair of sheets
sandwiching the waist elastic members 23 (33) there-

between, and may join three or more layers of sheets
including a sheet overlaid on the pair of sheets.
[0054] As shown in FIG. 4, the plurality of weld portions
50 are provided at predetermined intervals in the vertical
direction and in the lateral direction, and this makes it
possible to suppress deterioration of texture of the diaper
1 when being worn while maintaining the flexibility of the
front waist portion 20 (30). Assuming that a line-shaped
weld portion extending continuously in the vertical direc-
tion or in the lateral direction is formed. In a portion where
the weld portion is formed, nonwoven fabric becomes
stiff, and, it is more likely to suppress deformation of
nonwoven fabric in a direction in which the line-shaped
weld portion extends. In contrast, the weld-portion row R
in which the small welded portions 50 are dispersed as
shown in FIG. 4 makes it possible to provide a flexible
sheet member which makes a user (wearer) of diaper 1
less likely to feel curing of nonwoven fabric and makes it
less likely to inhibit deformation of nonwoven fabric in the
vertical direction and in the lateral direction.
[0055] In the front waist portion 20 (30), of the plurality
of weld portions 50, 50, ... included in the weld-portion
row R, the waist elastic member 23 (33) is sandwiched
above and below between two the weld portions 50 and
50 adjacent in the vertical direction, thereby attaching the
waist elastic member 23 (33) to the front waist portion E
20 (30). That is, the pair of weld portions 50 and 50
arranged on both vertical sides of the waist elastic mem-
ber 23 form a weld-portion pair 51, and the waist elastic
member 23 (33) is attached by the weld-portion pair 51.
FIGS. 5A and 5B are illustrative diagrams of attachment
of the waist elastic member 23, and are schematic en-
larged views of portion X in FIG. 4.
[0056] As shown in FIG. 5A, a pair of the weld portions
50 and 50 that make up the weld-portion pair 51 are
spaced apart by a gap GH50 in the vertical direction.
The size of the gap GH50 is set the same as or slightly
larger than an outer diameter d1 (GH50 ≥ d1) of the waist
elastic member 23 in the state where the front waist
portion 20 is fully stretched in the lateral direction.
[0057] However, the waist elastic member 23 becomes
thicker as it contracts in the lateral direction. Therefore,
as shown in FIG. 5B, while the waist elastic member 23 is
contracted in the lateral direction (i.e., in the natural state
of the front waist portion 20), the gap GH50 of the weld
portion pair 51 is smaller than a maximum outer diameter
d2 (GH50 < d2) of the waist elastic member 23. In this
way, the laterally contracted waist elastic member 23 is
sandwiched by the weld portion pair 51 (i.e., expansion in
the vertical direction is restricted). Therefore, the position
(movement), in the lateral direction and the vertical direc-
tion, of the waist elastic member 23 relative to the skin-
side sheet 21 and the non-skin-side sheet 22 is restricted.
[0058] Therefore, even without using an adhesive to fix
the waist elastic member 23 to the skin-side sheet 21 and
the non-skin-side sheet 22, positional shifting of the waist
elastic member 23 can be suppressed, and the stretch-
ability of the front waist portion 20 can be maintained. In
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other words, by utilizing the weld portions 50, the waist
elastic member 23 can be attached to the skin-side sheet
21 and the non-skin-side sheet 22 without using an
adhesive or with a reduced amount of adhesive. There-
fore, it is possible to suppress a decrease in the flexibility
of the front waist portion 20 (stretchable sheet 40) caused
by hardening of an adhesive. Also, it is possible to sup-
press deterioration of the elastic properties of the waist
elastic member 23 caused by hardening of an adhesive.
[0059] Also, in the front waist portion 20 (30), the waist
elastic members 23 (33) are fixed to the skin-side sheet
21 (31) and the non-skin-side sheet 22 (32) in the joining
regions SS. Specifically, during the manufacture of the
diaper 1, the joining regions SS are formed while the
waist elastic members 23 are stretched and sandwiched
between the skin-side sheet 21 and the non-skin-side
sheet 22, and thus the end portions of the waist elastic
members 23 are fixed to the joining regions SS. There-
fore, even if the front waist portion 20 (30) is stretched a
large amount when putting on the diaper 1, the waist
elastic members 23 (33) can be prevented from coming
out from between the weld portion pairs 51, and the
stretchability of the front waist portion 20 (30) is main-
tained.
[0060] Furthermore, the relationship between the gap
GH50 of the weld portion pair 51 and the outer diameters
d1 and d2 of the waist elastic member 23 is not limited to
the above description. For example, the waist elastic
members 23 may partially overlap the weld portions 50
as long as the waist elastic member 23 is not cut. In this
case as well, the laterally contracted waist elastic mem-
ber 23 is sandwiched by the weld portion pair 51, and the
position, in the lateral direction and the vertical direction,
of the waist elastic member 23 relative to the skin-side
sheet 21 and the non-skin-side sheet 22 is restricted.
[0061] Furthermore, there is no limitation to a config-
uration in which the positions of all of the waist elastic
members 23 (elastic members) arranged in the front
waist portion 20 are restricted by being sandwiched by
the weld portion pairs 51. It is sufficient that the positions
of at least some of the waist elastic members 23 are
restricted by the weld portion pairs 51. Other waist elastic
members 23 may be fixed to the skin-side sheet 21 and
the non-skin-side sheet 22 with an adhesive.
[0062] The pair of waist portions 20 and 30 are joined
to each other by the pair of joining regions SS at side end
portions in the lateral direction. In FIG. 4, the joining
regions SS are each shown as a strip-shaped area ex-
tending in the vertical direction, however, the actual join-
ing region SS is a region formed by the plurality of joining
portions 70 lined up side-by-side at intervals in the ver-
tical direction, as shown in FIG. 6, and is a region sur-
rounded by straight lines extending along the vertical
direction and connecting the lateral ends of the joining
portions 70 adjacent in the vertical direction. The joining
regions SS of the diaper 1 each extend continuously from
the upper end to the lower end of a portion where the front
waist portion 20 and the back waist portion 30 overlap

when viewed in the front-back direction. FIG. 6 is a
schematic enlarged view of a portion Y in FIG. 4. The
joining portion 70 of the present embodiment has sub-
stantially a rectangular shape, and examples of joining
methods include thermal welding, ultrasonic welding,
and adhesive.

Cutting waist portion after use

[0063] When removing an underpants-shaped absor-
bent article from the wearer’s body after use, it is common
to tear (cut) the one-side waist portion at a joining region
(joining portion) to open the waist opening. FIG. 7A is a
diagram illustrating the configuration of a conventional
underpants-shaped absorbent article 2. FIG. 7B is a
diagram illustrating a state of tearing the conventional
underpants-shaped absorbent article 2. In the conven-
tional underpants-shaped absorbent article 2, compo-
nents having the same configuration as that of the diaper
1 of the present embodiment are denoted by the same
reference numerals.
[0064] The underpants-shaped absorbent article 2
shown in FIGS. 7A and 7B is an example of a conven-
tional underpants-shaped absorbent article. As shown in
FIG. 7A, the underpants-shaped absorbent article 2 is
joined in the both side end portions of the waist portions
20 and 30 by a plurality of joining portions 70 (joining
region SS). The joining portions 70 of the underpants-
shaped absorbent article 2 are semicircular weld por-
tions, which are arranged intermittently in the vertical
direction. This semicircular joining portions 70 are firmly
joined in order not to separate the waist portions 20 and
30 when worn. When pulling the front waist portion 20
(one waist portion) at the joining portions 70 in an attempt
to tear it off in order to remove the underpants-shaped
absorbent article 2 from the wearer’s body after use, the
portions of the front waist portion 20 that are fixed to the
back waist portion 30 (the other waist portion) by the
joining portions 70 tend to remain fixed to the back waist
portion 30, as shown in FIG. 7B. Therefore, there are a
risk that the front waist portion 20 that has been torn off
becomes in a state where the joining portions 70 are cut
out (FIG. 7B), and a risk that the front waist portion 20 is
torn in an unintended direction near the joining portion 70.
In addition, the action of tearing off the front waist portion
20 along the contour of the joining portions 70 requires a
force for strongly pulling the front waist portion 20. On the
other hand, if the joining portion 70 is provided continu-
ously from the upper end to the lower end of the front
waist portion 20 in order to make it easier to cut the front
waist portion 20 with the joining portion 70, then both side
end portions of the waist portions 20 and 30 may become
stiff, causing a risk that the wearer have a stiff and
uncomfortable feeling.
[0065] In contrast, in the diaper 1, it is easier to cut it
along the inner ends of the joining portions 70 while
reducing the risk of the joining regions SS becoming
excessively stiff. FIG. 8 is a diagram for explaining the
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schematic enlarged view of. In FIG. 8, the heat-fusible
fibers F in FIG. 6 are omitted, and the folded-back portion
of the non-skin-side sheet 22 in the front waist portion 20
and the like are also omitted. In FIGS. 6, 8 and the like, the
explanation will be given for the heat-fusing portions EB
of the skin-side sheet 21, etc., and the same applies to the
heat-fusing portions EB of the non-skin-side sheet 22.
[0066] As described above, the diaper 1 has a plurality
of the joining portions 70 that are in the joining region SS
and are aligned with the vertical direction. The front waist
portion 20 (30) includes the skin-side sheet 21 and the
non-skin-side sheet 22. The skin-side sheet 21 and the
non-skin-side sheet 22 each have a plurality of the heat-
fusing portions EB in which heat-fusible fibers F are
joined together. These heat-fusing portions EB do not
join the skin-side sheet 21 and the non-skin-side sheet
22. Of the plurality of heat-fusing portions EB, a group of
the heat-fusing portions that are adjacent in the vertical
direction in the stretched state and has the smallest
central position e in the lateral direction in the stretched
state forms the heat-fusing-portion row R. The plurality of
heat-fusing portions EB in the present embodiment are
arranged in a staggered pattern. Among the plurality of
heat-fusing portions EB, a group of the heat-fusing por-
tions EB whose lateral center e are located at the same
position have the shortest central distance in the lateral
direction. Such heat-fusing portions EB are ones whose
lateral center e is the same, and these heat-fusing por-
tions EB form a heat-fusing-portion row E. The heat-
fusing-portion row E has a first heat-fusing portion EB1
and a second heat-fusing portion EB2, which are located
inside the joining portions 70 in the lateral direction. In
other words, the lateral center e of the first heat-fusing
portion EB1 is also the lateral center e of the second heat-
fusing portion EB2.
[0067] In this diaper 1, the gap D70 in the vertical
direction between the joining portions 70 is wider than
the length H70 of the joining portion 70 in the vertical
direction, and the gap D70 in the vertical direction be-
tween the joining portions 70 is narrower than the gap
DEB between the first heat-fusing portion EB1 and the
second heat-fusing portion EB2 (H70 < D70 < DEB) . In
the diaper 1, the lateral center e of the first heat-fusing
portion EB1 is the same as the lateral center e of the
second heat-fusing portion EB2, and the first heat-fusing
portion EB1 and the second heat-fusing portion EB2 are
lined up in the vertical direction. Accordingly, the gap DEB
between the first heat-fusing portion EB1 and the second
heat-fusing portion EB2 is also the gap in the vertical
direction between the first heat-fusing portion EB1 and
the second heat-fusing portion EB2.
[0068] As shown in FIG. 8, in the joining regions SS of
the diaper 1, the plurality of joining portions 70 of approxi-
mately the same size and shape are arranged with equal
gaps (D70) in the vertical direction. The plurality of heat-
fusing portions DB are approximately the same size and
shape, and are arranged with equal gaps in a staggered
pattern.

[0069] This makes it easier to tear along the lateral
inner ends 70e of the joining portions 70 after use while
reducing the risk of the joining region SS becoming
excessively stiff, compared with the case where the
gap D70 in the vertical direction between the joining
portions 70 is wider than the length H70 of the joining
portion 70 in the vertical direction and where the gap D70
in the vertical direction between the joining portions 70 is
not narrower than the gap DEB between the first heat-
fusing portion EB1 and the second heat-fusing portion
EB2.
[0070] In general, the stiffness of the joining portion 70
is higher than where the joining portion 70 is not provided.
Therefore, since the wider the joining portions 70 are
formed, the stiffer both side end portions of the diaper 1
become, it is possible to reduce the risk of the joining
region SS becoming excessively stiff in the diaper 1 by
setting the gap D70 in the vertical direction between the
joining portions 70 to be wider than the length H70 of the
joining portion 70 in the vertical direction.
[0071] In addition, since the gap D70 in the vertical
direction between the joining portions is narrower than
the gap DEB in the vertical direction between the first
heat-fusing portion EB1 and the second heat-fusing por-
tion EB2, this makes it easier to tear at a cutting line L that
extends along the lateral inner ends 70e of the joining
portions. FIG. 9 is a diagram illustrating how the diaper 1
is torn.
[0072] As shown in FIG. 8, in the diaper 1, the cutting
line L is a virtual line connecting, in the vertical direction,
the lateral inner ends 70e of the joining portions 70 and
straight lines s that extend along the vertical direction and
connect the upper end 70e and lower end 70e of the
joining portions 70 adjacent in the vertical direction. The
straight line s is the shortest distance between the upper
end 70e and the lower end 70e. In FIGS. 6 and 8, for
convenience, the cutting line L is indicated by a double-
dotted thick chain line. Within the cutting line L, the lateral
inner ends 70e of the joining portions 70 are portions
where a difference in stiffness occurs due to the joining
portions 70, and this makes it easier to cut along the
lateral inner ends of the joining portions 70. On the other
hand, in the straight-lines s of the cutting line L, the
difference in stiffness is small, and this makes it easier
to cut them in an unintended direction. However, by
making the gap D70 in the vertical direction between
the joining portions 70 narrower than the gap DEB be-
tween the first heat-fusing portion EB1 and the second
heat-fusing portion EB2, it makes it easier to apply the
cutting force along the lateral inner ends 70e of the joining
portions 70 directly to the cutting line L. This makes it
easier to cut the front waist portion 20 along the cutting
line L. Therefore, the cutting line L becomes a perfora-
tion-like cutting line, and it is possible to cut the front waist
portion 20 efficiently along the cutting line L with a small
force, as shown in FIG. 9. Also, it is possible to reduce the
risk of tearing the front waist portion 20 in an unintended
direction.
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[0073] In addition, in the cutting line L, the straight lines
s are each provided continuing to the lateral inner ends
70e of the joining portions 70 that are adjacent thereto in
the vertical direction, and therefore the cutting line L can
be made into a continuous shape, making it easier to cut
the front waist portion 20 efficiently along the cutting line
L. Furthermore, in the cutting line L, it is more preferable
that the lateral inner ends 70e of the joining portions 70
and the straight lines s are a single straight line without
bending. This allows the cutting line L to be straight,
making it easier to cut the front waist portion 20 efficiently
with a smaller force. In addition, although the cutting line L
of the diaper 1 of the present embodiment extends in the
vertical direction (parallel to the vertical direction), the
present invention is not limited to this. The cutting line L
may be inclined relative to the vertical direction, and may
have a jagged or wavy shape with bends or curves. The
shape of the cutting line L can be changed depending on
the shape and arrangement of the joining portions 70. By
changing the shape and arrangement of the joining por-
tions 70 and thereby changing the shape of the cutting
line L, it is possible to adjust the joining strength of the
joining portions 70 and to adjust the texture given to the
wearer according to the stiffness of the joining portions
70.
[0074] For the joining portions 70 in the joining region
SS, it is preferable that the lateral length W70 of the
joining portion 70 is longer than the vertical length H70
of the joining portion 70 (H70 < W70). This makes it easier
to tear the front waist portion 20 along the inner ends 70e
of the joining portions 70 after use while making it easier
to increase the joining strength in the joining portions 70
compared with the case where the vertical length H70 of
the joining portion 70 is shorter than the lateral length
W70 of the joining portion 70.
[0075] It is preferable that the vertical gap D70 be-
tween of the joining portions is narrower than the lateral
length W70 of the joining portion 70 (D70 < W70). This
makes it easier to tear the front waist portion 20 along the
lateral inner ends 70e of the joining portions 70 after use
while making it easier to increase the joining strength in
the joining portion 70 compared with the case where the
vertical gap D70 between the joining portions 70 is wider
than the lateral length W70 of the joining portion 70.
[0076] It is also preferable that the vertical length H70
of the joining portion is shorter than the vertical length
HEB of the first heat-fusing portion EB1 (heat-fusing
portion EB) (H70 < HEB). The longer the vertical length
H70 of the joining portion 70, the higher the stiffness of the
joining region SS. Accordingly, by making the vertical
length H70 of the joining portion 70 shorter than the
vertical length HEB of the first heat-fusing portion EB1,
it is possible to further reduce the risk of the joining region
SS becoming excessively stiff compared with the case
where the vertical length H70 of the joining portion 70 is
longer than the vertical length HEB of the first heat-fusing
portion EB1.
[0077] In the front waist portion 20 of the diaper 1,

between the skin-side sheet 21 and the non-skin-side
sheet 22, the plurality of waist elastic members 23 that
can stretch and contract in the lateral direction are ar-
ranged at intervals in the vertical direction. In this diaper
1, it is preferable that the vertical length H70 of the joining
portion 70 is shorter than the thickness d2 of the elastic
member in the natural state (see FIG. 5B). Also, it is more
preferable that the vertical length H70 of the joining
portion 70 is shorter than the thickness d1 of the elastic
member in the stretched state.
[0078] During the manufacture of the diaper 1, the
joining portions 70 (joining region SS) are formed with
the waist elastic members 23 in the stretched state being
sandwiched between the skin-side sheet 21 and the non-
skin-side sheet 22. At this time, the end portions of the
waist elastic members 23 are fixed to the joining region
SS, but if the joining portions 70 are formed by welding at
a position overlapping the waist elastic member 23 when
the diaper 1 is viewed from the thickness direction, there
is a risk that the waist elastic members 23 are cut. In
contrast, by making the vertical length H70 of the joining
portion 70 shorter than the thickness d2 of the elastic
member in the natural state, and more preferably, by
making the vertical length H70 of the joining portion 70
shorter than the thickness d1 of the elastic member in the
stretched state, it is possible to reduce the risk of the
joining portion 70 cutting the waist elastic member 23. In
the case where the vertical length H70 of the joining
portion 70 is made shorter than the thicknesses d2 and
d1 of the elastic member, for example, it is possible to
make it less likely for the waist elastic member 23 and the
joining portion 70 to overlap when forming the joining
portion 70. Further, even if the waist elastic member 23
and the joining portion 70 do overlap, the risk of the waist
elastic member 23 being completely cut can be reduced
by simply removing a portion of the waist elastic member
23.
[0079] In particular, in the case where the waist elastic
members 23 are attached to the skin-side sheet 21 and
the non-skin-side sheet 22 without using adhesive or by
using a reduced amount of adhesive, as in diaper 1, it
becomes important to fix the waist elastic member 23 with
the joining region SS. In such a case, in order to reduce
the risk of cutting of the waist elastic members 23, it is
preferable to make the vertical length H70 of the joining
portion 70 shorter than the thicknesses d2 and d1 of the
elastic member.
[0080] It is preferable that, in the front waist portion 20,
the plurality of waist elastic members 23 are located
separated apart from each other in the vertical direction.
This can reduce the risk the waist elastic member 23
excessively tighten around the wearer’sbody when worn,
while also reducing the risk that the plurality of waist
elastic members 23 interfere with cutting the front waist
portion 20 when cutting it after use.
[0081] Furthermore, as described above, when each of
the waist elastic members 23 contracts in the lateral
direction, the position of the waist elastic member 23 in
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the vertical direction relative to the skin-side sheet 21 and
the non-skin-side sheet 22 is restricted by being sand-
wiched between the weld-portion pair 51 (a pair of the
weld portions 50 and 50), it is preferable that the lateral
length W70 of the joining portion 70 is longer than the
lateral length W50 of the weld portion 50 (W70 > W50).
The joining region SS of the diaper 1 is required to be
more firmly attached in order to maintain the underpants-
shaped state. Therefore, by making the lateral length
W70 of the joining portion 70 longer than the lateral length
W50 of the weld portion 50, the joining strength of the
joining region SS can be increased compared with the
case where the lateral length W70 of the joining portion
70 is shorter than the lateral length W50 of the weld
portion 50.
[0082] For the weld portion 50, it is preferable that the
area S70 of the joining portion 70 is larger than the area
S50 of the weld portion 50 (S70 > S50). Because the area
70 of one joining portion 70 in the joining region SS is
larger than the area S50 of one weld portion 50, this
makes it more likely to tear the diaper 1 at the lateral inner
ends 70e of the joining portions 70 after use while making
the joining of the joining region SS stronger, compared
with the case where the area S70 of the joining portion 70
is equal to or less than the area S50 of the weld portion 50.
[0083] The area S70 of the joining portion 70 may be
equal to or less than the area S50 of the weld portion 50
(S70 ≤ S50). This can reduce the risk of the joining region
SS being excessively stiff compared with the case where
the area S70 of the joining portion 70 is greater than the
area S50 of the weld portion 50.
[0084] It is also preferable that the gap DEB between
the first heat-fusing portion EB1 and the second heat-
fusing portion is greater than twice the sum of the vertical
length H70 of the joining portion 70 and the vertical gap
D70 between the joining portions 70 (DEB > (H70 + D70)
× 2). This makes it easier to tear the front waist portion 20
along the lateral inner ends 70e of the joining portions 70
after use compared with the case where the gap DEB
between the first heat-fusing portion EB1 and the second
heat-fusing portion EB2 is narrower than twice the sum of
the vertical length H70 of the joining portion 70 and the
vertical gap D70 between the joining portions 70.
[0085] It is preferable that the lateral length W70 of the
joining portion 70 is longer than the lateral length WEB of
the first heat-fusing portion EB1 (W70 > WEB). This
allows the joining strength of the joining region SS to
increase compared with the case where the lateral length
W70 of the joining portion 70 is shorter than the lateral
length WEB of the first heat-fusing portion EB1.
[0086] Also, it is preferable that the area S70 of one
joining portion 70 in the joining region SS is larger than the
area SEB of the first heat-fusing portion EB1 (S70 >
SEB). This makes it easier to tear the front waist portion
20 along the lateral inner ends 70e of the joining portions
70 after use while making the joining of the joining region
SS stronger compared with the case where the area S70
of the joining portion 70 is equal to or less than the area

SEB of the first heat-fusing portion EB1.
[0087] The area S70 of the joining portion 70 may be
equal to or less than the area SEB of the first heat-fusing
portion EB1 (S70 ≤ SEB). This can reduce the risk of the
joining region SS becoming excessively stiff compared
with the case where the area S70 of the joining portion 70
is larger than the area SEB of the first heat-fusing portion
EB1.
[0088] In the present embodiment (FIG. 4 and the like),
each weld-portion row R is arranged in a straight line
along the vertical direction, but the weld-portion rows R
may also be arranged meandering in the lateral direction.
Some of weld portions 50 constituting the weld-portion
row R may each be located offset along the lateral direc-
tion (FIG. 10A). In addition, in the present embodiment,
the plurality of weld-portion rows R are arranged at
approximately equal intervals in the lateral direction,
but the intervals in the lateral direction between the
plurality of weld-portion rows R can be changed as de-
sired. For example, in the front waist portion 20, the
following configuration may be acceptable: the intervals
in the lateral direction between a plurality of the weld-
portion rows R at the ends in the lateral direction is
reduced, and the intervals the lateral direction between
a plurality of the weld-portion rows R in the center in the
lateral direction is increased.
[0089] As shown in FIG. 10A, the front waist portion 20
(30) may have two types of the weld-portion row, an
"interrupted-weld-portion row Ra" and a "normal-weld-
portion row Rb". The following describes a modified
example of the weld-portion rows R. In addition, with
regard to the modified example of the underpants-
shaped absorbent article, the same symbols will be given
to configurations that are the same as those in the diaper
1 described above, and the description thereof will be
omitted. FIG. 10A is a diagram illustrating the weld-por-
tion rows Ra and Rb of the modified example, and FIG.
10B is a diagram illustrating an interrupted-weld-portion
pair 51a. FIG. 11A is a diagram illustrating the inter-
rupted-weld-portion pair 51a in the stretched state, and
FIGS. 11B and 11C are diagrams illustrating the inter-
rupted-weld-portion pair 51a in the contracted state.
[0090] In the front waist portion 20 of the modified
example, the plurality of weld-portion rows Ra and Rb
are lined up in the lateral direction with a predetermined
gap D1. The gap D1 in the lateral direction between the
weld-portion rows (Ra, Rb) can be, for example, about 4
to 14 times the length La of the weld portion 50 in the
lateral direction. The plurality of weld-portion rows Ra, Rb
are arranged with a relatively wide gap. Hereinafter,
among the weld portions 50 belonging to the inter-
rupted-weld-portion rows Ra, the weld-portion pair 51
between which the waist elastic member 23 are sand-
wiched is referred to as an "interrupted-weld-portion pair
51a," and among the weld portions 50 belonging to the
normal-weld-portion row Rb, the weld-portion pair 51
between which the waist elastic member 23 are sand-
wiched is referred to as a "normal-weld-portion pair 51b" .

5

10

15

20

25

30

35

40

45

50

55



12

21 EP 4 505 983 A1 22

[0091] As shown in FIG. 10A, in the normal-weld-por-
tion row Rb, the weld portions 50 are lined up in a single
row in the vertical direction. Thus, the normal-weld-por-
tion pair 51b is made up of two weld portions 50 which are
respectively located on both sides of the waist elastic
member 23 in the vertical direction.
[0092] On the other hand, in the interrupted-weld-por-
tion row Ra, a set of two weld portions 50 adjacent in the
lateral direction at a close gap are lined up in the vertical
direction. The interrupted-weld-portion row Ra is consti-
tuted by two of the weld-portion rows. Therefore, as
shown in FIG. 10B, the interrupted-weld-portion pair
51a is made up of four weld portions 50, two on each
side of the waist elastic member 23 in the vertical direc-
tion.
[0093] In FIG. 10B, the interrupted-weld-portion pair
51a located near the joining region SS is referred to as a
"first interrupted-weld-portion pair 51a1 (first weld-por-
tion pair)". The interrupted-weld-portion pair 51a located
adjacent to the above on the one side in the lateral
direction is referred to as a "second interrupted-weld-
portion pair 51a2 (second weld-portion pair)". The first
interrupted-weld-portion pair 51a1 and the second inter-
rupted-weld-portion pair 51a2 sandwich the same waist
elastic member 23 (first elastic member) between them.
[0094] The first interrupted-weld-portion pair 51a1 has
a first weld portion 501 and a second weld portion 502,
which are located on the same side in the vertical direc-
tion (below in this example) with respect to the waist
elastic member 23 and are located spaced from each
other with a first gap S1 in the lateral direction.
[0095] Then, in a state where the front waist portion 20
is stretched in the lateral direction, the lateral length D1
(first length) from the lateral one-side end of the first
interrupted-weld-portion pair 51a1 to the lateral other-
side end of the second interrupted-weld-portion pair 51a2
is longer than the lateral length Lb of the first gap S1 (D1 >
Lb).
[0096] In the following description, the length D1 is also
referred to as a "weld-portion pair gap D1". Additionally,
the lateral length Lb of the first gap S1 is the length from
an end of the first weld portion 501 on the other side in the
lateral direction (second weld portion 502 side) to an end
of the second weld portion 502 on the one side in the
lateral direction (first weld portion 501 side).
[0097] As described above, in the interrupted-weld-
portion pair 51a, a portionof the weld portion 50 is missing
on the one side of the waist elastic member 23in the
vertical direction, and a non-weld-portion 52 is formed
between the weld portions (501 and 502) located side-by-
side in the lateral direction. The non-weld-portion 52 is an
area of approximately the same length as the lateral
length Lb of the first gap S1, and is a narrower area than
the weld-portion pair gap D1. Therefore, when the waist
elastic member 23 contracts (FIG. 11B), the two weld
portions (501 and 502) located outside the non-weld-
portion 52 on both sides approach each other, and thus
portions of the skin-side sheet 21 and the non-skin-side

sheet 22 (hereinafter also referred to as "portions of the
sheets 21 and 22") located in the non-weld-portion 52 are
sandwiched between these two weld portions (501 and
502). As a result, in the non-weld-portion 52, the density
of the fibers constituting the portions of the sheets 21 and
22 increases.
[0098] By providing the non-weld-portion 52 that is a
gap Lb narrower than the gap D1 of the weld-portion pair,
like the interrupted-weld-portion pair 51a, when the waist
elastic member 23 contracts, the portions of the sheets
21 and 22 in the non-weld-portion 52 can be sandwiched
between the weld portions (501 and 502), thereby in-
creasing the fiber density of the portions of the sheets 21
and 22 in the non-weld-portion 52. Specifically, Lb is
preferably 2.54 mm or less, and more preferably about
0.5 mm. As a result, in the non-weld-portion 52, the dense
fibers become more likely to be entangled with the waist
elastic member 23, making it possible to restrict the
movement of the waist elastic member 23. Therefore,
it is possible to prevent the waist elastic member 23 from
coming off from the interrupted-weld-portion pair 51a.
[0099] In particular, in the underpants-shaped diaper 1,
the sheets 21 and 22 are welded relatively strongly in the
process of forming the side joining portions SS during the
manufacture of the diaper 1, and therefore the waist
elastic member 23 may be cut. Furthermore, at the time
of putting on the diaper 1, when the joining regions SS are
held and the diaper 1 is pulled up, a strong pulling force
acts on the joining regions SS, which may cause the waist
elastic member 23 to break. Even if the waist elastic
member 23 comes off from the joining region SS, the
waist elastic member 23 contracting from the joining
region SS is restricted by the interrupted-weld-portion
pair 51a, making it possible to prevent the waist elastic
member 23 from coming off from the interrupted-weld-
portion pair 51a. Therefore, the decrease in stretchability
of the front waist portion 20 can be suppressed.
[0100] In addition, in the interrupted-weld-portion pair
51a, the non-weld-portion 52 is provided in a part in the
lateral direction. Therefore, compared with the case of
providing the normal-weld-portion pair 51b with the same
length Lc as the interrupted-weld-portion pair 51a, the
area ratio of the weld portion 50 in the lateral direction can
be reduced, and the flexibility of the front waist portion 20
can be secured. In addition, the non-weld-portion 52 is
likely to be the base point of folding of the front waist
portion 20 in the lateral direction. Therefore, the front
waist portion 20 can easily fold in the lateral direction and
easily fit around the wearer’s waist.
[0101] As described above, by providing the inter-
rupted-weld-portion pair 51a to the front waist portion
20, it is possible to prevent the waist elastic member 23
from coming off, and to suppress the decrease in stretch-
ability, and to ensure the flexibility of the front waist
portion 20. In other words, by using the weld-portion pair
51 to restrict the position of the waist elastic member 23
relative to the sheets 21 and 22, the amount of adhesive
used can be reduced, thereby ensuring the flexibility of
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the front waist portion 20.
[0102] In addition, in the example of the front waist
portion 20 in FIG. 10, the interrupted-weld-portion rows
Ra with a laterally-meandering shape (interrupted-weld-
portion pair 51a) are arranged near the joining region SS
and near the side portions of the absorbent main body 10.
However, the shape, number, and arrangement of the
interrupted-weld-portion rows Ra are not particularly lim-
ited, as long as the front waist portion 20 has at least one
interrupted-weld-portion pair 51a. In addition, in FIG. 10,
the shape of the weld portion 50 is a parallelogram, but
the shape of the weld portion 50 is not particularly limited.
Furthermore, the shapes of the weld portions 50 belong-
ing to each weld-portion row Ra, Rb may be the same or
different.
[0103] In addition, all of the weld-portion rows provided
in the front waist portion 20 may be interrupted-weld-
portion rows Ra, but it is preferable that the weld-portion
rows includes both of the normal-weld-portion row Rb
consisting of one row and the interrupted-weld-portion
row Ra. This makes it possible to prevent the waist elastic
member 23 from coming off from the weld-portion pair 51
while retaining the flexibility from the front waist portion
20.
[0104] In the present embodiment, the weld portions
50 and the joining portions 70 are each rectangular in
shape, and the weld portions 50 and the joining portions
70 are arranged along the vertical direction and the lateral
direction, the heat-fusing portions EB are circular in
shape, and the plurality of heat-fusing portions EB are
arranged in a staggered pattern. But the present inven-
tion is not limited to this. The weld portion 50, the joining
portion 70, and the heat-fusing portion EB can each be of
any shape and can be arranged in any configuration.
[0105] The joining portion 70 is not limited to a rectan-
gular shape, but may be any shape such as a circle, an
ellipse, or a semicircle. However, it is preferable that the
lateral inner ends 70e of the joining portions 70 is aligned
in the vertical direction. The lateral inner ends 70e of the
joining portions 70 are arranged along in the vertical
direction, making it easier to cut the front waist portion
20 along the cutting line L after use.
[0106] Moreover, the shape of the heat-fusing portion
EB is not limited to a circle, but may be any shape such as
a rectangle or an ellipse. Furthermore, the arrangement
of the heat-fusing portions EB is not limited to a staggered
pattern. They may be arranged in a grid pattern with equal
intervals, or does not have to be arranged in line along the
vertical direction and the lateral direction, and does not
have to be arranged with equal gaps.
[0107] FIG. 12 is a diagram showing the modified ex-
ample of the heat-fusing portions EB. The plurality of
heat-fusing portions EB of the modified example shown
in FIG. 12 are arranged in a staggered pattern in the
stretched state, but the plurality of heat-fusing portions
EB are arranged slightly offset from the vertical direction
and the lateral direction. In such a case, the heat-fusing-
portion row E and E are formed along with the vertical

direction by the group of the heat-fusing portions which
are adjacent to each other in the vertical direction and are
surrounded by a double dotted line in FIG. 12, where the
lateral central positions e1 and e2 are the smallest. The
heat-fusing-portion row E may have a second heat-fusing
portion EB2 with the first heat-fusing portion EB1. In such
a case, the gap DEB between the first heat-fusing portion
EB1 and the second heat-fusing portion EB2 is the short-
est distance DEB in a straight line connecting the outer
end of the first heat-fusing portion EB1 and the outer end
of the second heat-fusing portion EB2.

Manufacturing method of diaper 1

[0108] Next, a method for manufacturing the diaper 1
will be described. The diaper 1 is manufactured by the
manufacturing line 100. FIG. 13 is a schematic plan view,
with a partial perspective view, showing the process of
manufacturing the diapers 1 in the manufacturing line
100.
[0109] In the manufacturing line 100, for example, two
nonwoven fabric sheets 21 and 22 related to the front
waist portion 20 (corresponding to the skin-side sheet 21
and the non-skin-side sheet 22) are transported in the
form of the continuous sheets 21a and 22a connected in
the direction of transport (corresponding to continuous
bodies of each of the sheets). Similarly, two nonwoven
fabric sheets 31 and 32 related to the back waist portion
30 (corresponding to the skin-side sheet 31, the non-
skin-side sheet 32) are transported in the form of the
continuous sheets 31a and 32a connected in the direc-
tion of transport (corresponding to continuous bodies of
each of the sheets). Then, each time when a set of two
continuous sheets 21a and 22a (31a and 32a) pass
through a plurality of processing positions PK1 to PK5
determined in the direction of transport, a processing
corresponding to each processing position PK1,
PK2, ... is performed on the set of two continuous sheets
21a and 22a (31a and 32a).
[0110] In addition, when the direction perpendicular to
both the thickness direction and the direction of transport
of the continuous sheets 21a, 22a, 31a, 32a is defined as
"CD direction", in this example, the sets of two continuous
sheets 21a and 22a (31a and 32a), i.e., two continuous
sheets 21a and 22a related to the front waist portion 20
and two continuous sheets 31a and 32a related to the
back waist portion 30, are transported side by side in the
CD direction. However, the present invention is not lim-
ited to this.
[0111] In this example, the plurality of processing posi-
tions are determined as a first processing position PK1 to
a fifth processing position PK5, arranged in this order
from upstream to downstream in the direction of trans-
port. The processing at each processing position PK1,
PK2, ... for the two continuous sheets 21a and 22a related
to the front waist portion 20 and for the two continuous
sheets 31a and 32a related to the back waist portion 30
are substantially the same.
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[0112] Therefore, in the following, common content will
be described without distinguishing between the front
waist portion 20 and the back waist portion 30. For ex-
ample, the description may be made by simply using the
term "belt member 20 (30)" or simply using the term "two
continuous sheets 21a and 22a (31a and 32a) .". In such
cases, the numeral immediately following the term indi-
cating each component is the symbol for the component
related to the front waist portion 20, and the numeral in
parentheses following to it is the symbol for the compo-
nent related to the back waist portion 30, such as "con-
tinuous sheets 21a and 22a (31a and 32a)," "elastic
member 23 (33)," "the elastic-member continuous body
23a (33a)," and the like.
[0113] As shown in FIG. 13, the two continuous sheets
21a and 22a (31a and 32a) of each belt member 20 (30)
are conveyed in a so-called lateral flow manner. That is,
the two continuous sheets 21a and 22a (31a and 32a) are
conveyed with the direction corresponding to the lateral
direction of the diaper 1 conforming to the direction of
transport. Therefore, for the two continuous sheets 21a
and 22a (31a and 32a), the boundary position PBL be-
tween the adjacent diapers 1 and 1 in the lateral direction
is virtually set at the product pitch P1 in the direction of
transport. Then, at a fifth processing position PK5 located
at the end of the manufacturing line, the two continuous
sheets 21a and 22a (31a and 32a) are cut at a cutting
target position PC, which is the boundary position PBL,
thereby producing a single-cut diaper 1.
[0114] The two continuous sheets 21a and 22a (31a
and 32a) of each belt member 20 (30) are transported by
an appropriate transporting device (not shown) such as a
belt conveyor or transport rollers. Therefore, unless
otherwise specified, it is assumed that the two continuous
sheets 21a and 22a (31a and 32a) are transported in the
direction of transport by these transporting devices. Ex-
amples of belt conveyors include a normal belt conveyor
having a rotating endless belt as a conveying surface,
and a suction belt conveyor having a sucking function on
the outer circumferential surface of the endless belt.
[0115] When manufacturing the diaper 1, as shown in
FIG. 13, first, the two continuous sheets 21a and 22a (31a
and 32a) relating to each belt member 20 (30) pass
through the first processing position PK1. During this
passage, the two continuous sheets 21a and 22a (31a
and 32a) are overlapped with each other in the thickness
direction. In addition, when overlapping the two contin-
uous sheets 21a and 22a (31a and 32a) to each other, the
elastic-member continuous bodies 23a, 23a... (33a,
33a...) that are continuous in the direction of transport
are placed side-by-side in the CD direction between a
pair of opposing surfaces 21ast and 22ast (31ast and
32ast) that face each other in the two continuous sheets
21a and 22a (31a and 32a), in a state where the elastic-
member continuous bodies 23a, 23a... (33a, 33a...)
stretch in the direction of transport at the above-de-
scribed target stretch factor.
[0116] Also, simultaneously with or immediately after

this overlapping, the above-mentioned weld portions 50,
50,... are formed as the joining portions between the two
continuous sheets 21a and 22a (31a and 32a), and thus a
pair of opposing surfaces 21ast and 22ast (31ast and
32ast) of the two continuous sheets 21a and 22a (31a
and 32a) are joined by the weld portions 50, 50,....
[0117] Here, in the manufacturing line 100, the lateral
direction of the diaper 1 conforms to the direction of
transport, and the vertical direction of the diaper 1 con-
forms to the CD direction. Therefore, the weld portions 50
are formed in pairs, on both sides of the elastic-member
continuous bodies 23a (33a) in the CD direction. Speci-
fically, the pair of weld portions 50 and 50 that are located
side-by-side on respective side of the elastic-member
continuous bodies 23a (33a) in the CD direction form the
weld-portion pair 51. The plurality of such weld-portion
pairs 51 are formed side-by-side in the direction of trans-
port while spacing between the weld-portion pairs 51 that
are adjacent in the direction of transport (see FIG. 4, and
the like).
[0118] Such weld portions 50 can be formed using a
heat sealing device or an ultrasonic welding device, for
example. Note that a heat sealing device has a pair of
rolls that are heated while rotating in the direction of
transport, for example. One of the rolls is a heat emboss-
ing roll that has protrusion portions corresponding to the
weld portions 50 on the outer circumferential surface, and
the other roll is an anvil roll that receives the protrusion
portions with a smooth outer circumferential surface. The
ultrasonic welding device can also be used.
[0119] Next, as shown in FIG. 13, the two continuous
sheets 21a and 22a related to the front waist portion 20
and the two continuous sheets 31a and 32a related to the
back waist portion 30 all pass through the second pro-
cessing position PK2. During this passage, a single-cut
absorbent main body 10 produced in a separate process
(not shown) is fixed in a state of spanning between the
two continuous sheets 21a and 22a related to the front
waist portion 20 and the two continuous sheets 31a and
32a related to the back waist portion 30, thus forming the
substantially ladder-shaped diaper continuous body 1hs
in which substantially H-shaped unfolded diapers 1h,
1h, ... are continuous with each other. The fixing of the
absorbent main body 10 can be performed, for example,
using a rotating drum device (not shown). The rotating
drum device has a rotating drum rotating along the direc-
tion of transport, for example, which has a plurality of
holding portions releasably holding the absorbent main
body 10 on its outer circumferential surface.
[0120] Next, the approximately ladder-shaped diaper
continuous body 1hs passes a third processing position
PK3. At the time of the passing, the absorbent main body
10 is folded one time at a predetermined position CL1 of
the absorbent main body 10 in the CD direction, and
thereby the two continuous sheets 21a and 22a relating
to the front waist portion 20 and the two continuous
sheets 31a and 32a relating to the back waist portion
30 are overlaid on each other in the thickness direction.

5

10

15

20

25

30

35

40

45

50

55



15

27 EP 4 505 983 A1 28

The folding can be performed using a fold guiding device
(not shown), for example. The fold guiding device has a
guide plate and a guide roller that are arranged at pre-
determined positions in the direction of transport, for
example. These guide plates and guide rollers guide
the approximately ladder-shaped diaper continuous
body 1hs passing at the arrangement position so as to
be folded one time.
[0121] Next, the diaper continuous body 1hsb in the
folded state passes the fourth processing position PK4.
At the time of the passing, concerning two continuous
sheets 21a and 22a related to the front waist portion 20
and concerning the two continuous sheets 31a and 32a
related to the back waist portion 30, the continuous
sheets 21a, 22a, 31a and 32a which are overlaid in the
thickness direction are welded and joined by an ultra-
sonic welding device 200 (described later) at positions on
both sides of the cutting target position PC in the direction
of transport so as to form a pair of the joining portions 70
and 70, thereby fixing the diaper continuous body 1hsb in
a folded state. This consequently produces an under-
pants-shaped diaper continuous body 1s in which a
plurality of underpants-shaped diapers 1, 1, ... are con-
nected in the lateral direction.
[0122] The joining regions SS have a plurality of the
joining portions 70, 70, 70... that are lined up side-by-side
in the CD direction (vertical direction). The joining por-
tions 70, 70, 70... weld together the continuous sheet 21a
of the front waist portion 20 and the continuous sheet 31a
of the back waist portion 30, and also weld together the
pair of opposing surfaces 21ast and 22ast of the contin-
uous sheets 21a and 22a of the front waist portion 20, and
also weld together the pair of opposing surfaces 31ast
and 32ast of the continuous sheets 31a and 32a of the
back waist portion 30.
[0123] FIG. 14 is a diagram illustrating the processing
performed at the fourth processing position PK4. That is,
FIG. 14 is a schematic perspective view of the ultrasonic
welding device 200, which constitutes the main equip-
ment for that processing, seen from above and diagonally
forward.
[0124] As shown in FIG. 14, the ultrasonic welding
device 200 at the fourth processing position PK4 in-
cludes: a rotating drum 300 which has an substantially
cylindrical shape and rotates in one direction around a
central axis C30 aligned with the CD direction; and a
plurality of ultrasonic processing units 600, 600... which
rotate together with the rotating drum 300 around the
central axis C30. The ultrasonic welding device 200
sends out the diaper continuous body 1hsb transported
from the upper process, to the lower process, while wind-
ing it with almost no relative slippage between the outer
circumferential surface 300s of the rotating drum 300 and
the diaper continuous body 1hsb.
[0125] Further, the ultrasonic processing units 600,
600,... are provided at predetermined angular intervals
(for example, 90°) in the rotation direction Dc300 of the
rotating drum 300. Each ultrasonic processing unit 600

includes: a horn 61 which is arranged so as not to be able
to move relative to the outer circumferential surface 300s
of the rotating drum 300 and which vibrates ultrasoni-
cally; and a roller-shaped anvil 71 which is arranged
outside the horn 61 in the rotation radial direction
Dr300 of the rotating drum 300 so as to clamp the diaper
continuous body 1hsb in cooperation with the horn 61.
[0126] The horn 61 is provided extending to in the CD
direction and has a rail shape. The roller-shaped anvil 71
is capable of rolling along the CD direction relative to this
rail-shaped horn 61. This allows the anvil roller 71 to
move back and forth in the CD direction relative to the
portion 1ap of the diaper continuous body 1hsb that is
placed on the horn 61. Therefore, during this reciprocat-
ing movement, ultrasonic energy from the horn 61 is
selectively applied to the portion 1ap of the diaper con-
tinuous body 1hsb that is sandwiched between the anvil
roller 71 and the horn 61, forming the joining portions 70 in
the above-mentioned portion 1ap of the diaper continu-
ous body 1hsb, and the joining region SS is formed.
[0127] In this manner, by using the ultrasonic welding
device 200, ultrasonic joining can be performed without
any relative movement of both the horn 61 and the anvil
71 with respect to the joining portions 70. Therefore, even
when a plurality of small joining portions 70 are to be
formed as in the diaper 1, it becomes easier to form the
joining portions 70 reliably at accurate positions.
[0128] The joining portions 70 may be formed using a
heat sealing device (not shown), for example. The heat
sealing device has a pair of rolls that are heated while
rotating in the direction of transport, for example. One of
the rolls is a heat embossing roll that has protrusion
portions corresponding to the shapes of the joining por-
tions 70 on the outer circumferential surface, and the
other roll is an anvil roll that receives the protrusion
portions with a smooth outer circumferential surface.
[0129] Next, as shown in FIG. 13, the underpants-
shaped-diaper continuous body 1s passes the fifth pro-
cessing position PK5. At the time of the passing, the
continuous body 1s is cut at the cutting target position
PC that is located between a pair of the joining portions 70
and 70, thus obtaining the diaper 1.
[0130] The cutting can be performed using a cutter
device (not shown), for example. A cutter device has a
pair of rolls that rotates in the direction of transport, for
example. One of the rolls is a cutter roll that has a cutter
blade provided on the outer circumferential surface, and
the other roll is an anvil roll having an outer circumfer-
ential surface that receives the cutter blade.

Other embodiments

[0131] Although the embodiment of the present dis-
closure has been described hereinabove, the above
embodiment of the present disclosure is simply to facil-
itate understanding of the present disclosure and is not in
any way to be construed as limiting the present disclo-
sure. The present disclosure may variously be changed
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or altered without departing from its gist and encompass
equivalents thereof. For example, modified examples
which will be described below are possible.
[0132] In the above embodiment, the skin-side sheet
21 and the non-skin-side sheet 22 of the front waist
portion 20 are both configured to include the heat-fusible
fibers F and the heat-fusing portions EB, but the present
inventio is not limited thereto. Either the skin-side sheet
21 (31) or the non-skin-side sheet 22 (32) of the front
waist portion 20 (30) may have the heat-fusing portions
EB.
[0133] Furthermore, in the above embodiment, the
front waist portion 20 is torn (cut) after use, but the back
waist portion 30 may be torn after use.

REFERENCE SIGNS LIST

[0134]

1 diaper (underpants-shaped absorbent article, un-
derpants-shaped disposable diapers),
10 absorbent main body,
11 absorbent core,
12 top sheet, 13 back sheet, 14 exterior sheet,
20 front waist portion (waist portion),
21 skin-side sheet (one-side sheet), 22 non-skin-
side sheet (other-side sheet),
23 waist elastic member (elastic member),
30 back waist portion (waist portion), 30E extension
portion,
31 skin-side sheet (one-side sheet), 32 non-skin-
side sheet (other-side sheet),
33 waist elastic member (elastic member),
50 weld portion, 51 weld-portion pair,
70 joining portion, 70e inner end in lateral direction,
EB heat-fusing portion, R weld-portion row,
SS joining region,
L cutting line,
100 manufacturing line,
200 ultrasonic welding device,
71 anvil (anvil roller), 61 horn,
BH waist opening, LH Leg opening

Claims

1. An underpants-shaped absorbent article having a
vertical direction, a lateral direction, and a front-back
direction that intersect each other,
the underpants-shaped absorbent article compris-
ing:

a pair of waist portions; and
a liquid-absorbent absorbent body,
the pair of waist portions being joined to each
other by a pair of joining regions at both side end
portions in the lateral direction,
the joining regions each having a plurality of

joining portions extending along the vertical di-
rection,
the waist portions including a one-side sheet
and an other-side sheet,
at least either one of the one-side sheet and the
other-side sheet having a plurality of heat-fusing
portions in which heat-fusible fibers are joined to
each other,
a heat-fusing-portion row extending along the
vertical direction being formed by a group of the
heat-fusing portions

that are adjacent in the vertical direction in
the stretched state and
in which a distance of centers in the lateral
direction is smallest in the stretched state,

the heat-fusing portion not joining the one-side
sheet and the other-side sheet,
the heat-fusing-portion row having a first heat-
fusing portion and a second heat-fusing portion
that are located inside the joining portions in the
lateral direction,
a vertical gap between the joining portions being
wider than a vertical length of the joining portion,
the vertical gap between the joining portions
being narrower than a gap between the first
heat-fusing portion and the second heat-fusing
portion.

2. The underpants-shaped absorbent article according
to claim 1, wherein
a vertical length of the joining portion is shorter than a
vertical length of the first heat-fusing portion.

3. The underpants-shaped absorbent article according
to claim 1 or 2, wherein
a lateral length of the joining portion is longer than a
vertical length of the joining portion.

4. The underpants-shaped absorbent article according
to claim 1 or 2, wherein

a plurality of elastic members that can stretch
and contract in the lateral direction are arranged
at intervals in the vertical direction, between the
one-side sheet and the other-side sheet, and
a vertical length of the joining portion is shorter
than a thickness of the elastic member in the
natural state.

5. The underpants-shaped absorbent article according
to claim 1 or 2, wherein

a plurality of elastic members that can stretch
and contract in the lateral direction are arranged
at intervals in the vertical direction, between the
one-side sheet and the other-side sheet, and
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a vertical length of the joining portion is shorter
than a thickness of the elastic member in the
stretched state.

6. The underpants-shaped absorbent article according
to claim 1 or 2, wherein

in at least one of the waist portions,
a plurality of elastic members that can stretch
and contract in the lateral direction are arranged
at intervals in the vertical direction, between the
one-side sheet and the other-side sheet joined
by a plurality of weld portions,
the plurality of weld portions include a plurality of
weld-portion pairs that are located on both sides
of the elastic member in the vertical direction,
when each of the elastic members contracts in
the lateral direction,
a position of the elastic member in the vertical
direction relative to the one-side sheet and the
other-side sheet is restricted by being sand-
wiched between the weld-portion pair, and
a lateral length of the joining portion is longer
than a lateral length of the weld portion.

7. The underpants-shaped absorbent article according
to claim 1 or 2, wherein

in at least one of the waist portions,
a plurality of elastic members that can stretch
and contract in the lateral direction are arranged
at intervals in the vertical direction, between the
one-side sheet and the other-side sheet joined
by a plurality of weld portions,
the plurality of weld portions include a plurality of
weld-portion pairs that are located on both sides
of the elastic member in the vertical direction,
when each of the elastic members contracts in
the lateral direction,
a position of the elastic member in the vertical
direction relative to the one-side sheet and the
other-side sheet is restricted by being sand-
wiched between the weld-portion pair,
the plurality of weld-portion pair includes

a first weld-portion pair and
a second weld-portion pair located adjacent
to the first weld-portion pair on a one side in
the lateral direction,

the first weld-portion pair and the second weld-
portion pair sandwich a first elastic member
between them,
the first weld-portion pair has a first weld portion
and a second weld portion,
the first weld portion and the second weld por-
tion being located on the same side in the ver-
tical direction with respect to the first elastic

member and spaced with a first gap in the lateral
direction, and
in the stretched state, a first length is longer than
a lateral length of the first gap,
the first length being a lateral length from a
lateral one-side end of the first weld-portion pair
to a lateral other-side end of the second weld-
portion pair.

8. The underpants-shaped absorbent article according
to claim 1 or 2, wherein
a gap between the first heat-fusing portion and the
second heat-fusing portion is greater than twice a
sum of a vertical length of the joining portion and the
vertical gap between the joining portions.

9. The underpants-shaped absorbent article according
to claim 1 or 2, wherein
the vertical gap between the joining portions is nar-
rower than a lateral length of the joining portion.

10. The underpants-shaped absorbent article according
to claim 1 or 2, wherein
a lateral length of the joining portion is longer than a
lateral length of the first heat-fusing portion.

11. The underpants-shaped absorbent article according
to claim 1 or 2, wherein
an area of the joining portion is equal to or less than
an area of the first heat-fusing portion.

12. The underpants-shaped absorbent article according
to claim 1 or 2, wherein
an area of the joining portion is larger than an area of
the first heat-fusing portion.

13. The underpants-shaped absorbent article according
to claim 1 or 2, wherein

in at least one of the waist portions,
a plurality of elastic members that can stretch
and contract in the lateral direction are arranged
at intervals in the vertical direction, between the
one-side sheet and the other-side sheet joined
by a plurality of weld portions,
the plurality of weld portions include a plurality of
weld-portion pairs that are located on both sides
of the elastic member in the vertical direction,
when each of the elastic members contracts in
the lateral direction,
a position of the elastic member in the vertical
direction relative to the one-side sheet and the
other-side sheet is restricted by being sand-
wiched between the weld-portion pair, and
an area of the joining portion is equal to or less
than an area of the weld portion.

14. The underpants-shaped absorbent article according
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to claim 1 or 2, wherein

in at least one of the waist portions,
a plurality of elastic members that can stretch
and contract in the lateral direction are arranged
at intervals in the vertical direction, between the
one-side sheet and the other-side sheet joined
by a plurality of weld portions,
the plurality of weld portions include a plurality of
weld-portion pairs that are located on both sides
of the elastic member in the vertical direction,
when each of the elastic members contracts in
the lateral direction,
a position of the elastic member in the vertical
direction relative to the one-side sheet and the
other-side sheet is restricted by being sand-
wiched between the weld-portion pair, and
an area of the joining portion is larger than an
area of the weld portion.
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